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11 Claires. 
1. 
This invention rela-es fo timing rneclnism 
and eontro]s for eonveyors adapted to carry load 
units from any of a number of despatehing sta- 
tions fo any of a numoer of receiving stations 
spaced a-long the path of the conveyor, the 
controls including a-group of electrie-switches 
associated with each of the despatchin2" stations 
and manua]ty operable to select the receivinz 
station to which any particular load uni is fo 
be delivered autonaticalty by operation-'of t-he 
conveyor and suitab]e loadinz and uloding 
mechanisms. 
Itis an object of out invention to provide 
improved timing mechanism .and- eontrols of the 
class described which "are partic.ularly adapted 
to the operation of conveyors or elevators 
in a multiplieity of despatching and receiving 
stations and where itis desired to convey load 
units from any of .a number of despat,ching sta- 
tions fo any selected receiving station with a 
minimum of manual labor, rapidlyatzd with cer- 
tainty, 
A particulaï object is to proyide electric con- 
trols for conveyor loading-and unloading mech- 
anisms which coact with a number oftiming 
units operating in unison and in timed relation 
to the conveyor and each carrying .a series of 
switch actuating elements which sre-movable by 
electrically energizable mea-ns to-operative losi- 
tion individually, the selection of the particular 
receiving station to receive,a load being obtained 
by the eombined operation of a plural-ty-of the 
timing units and the number and location of 
the switch actuating elements which are moved 
to operative position for each selection being 
under control of a manually operable selector 
switch rranged to close a plurality of circuits 
which include the electrically energizable means 
for rendering selected switch actuating elements 
operative, a selector-switch being provided 
each despa-tehing station for each receiving sta- 
tion fo be controlled and each 0T the several 
selector switches ai a despatching station be- 
ing adapted to close a different combination oî 
circuits including the operating means for dif- 
ferent combinations of the-switch elements car- 
ried by the several timing uzits, 
Out invention also ineludes certain other con- 
trols which insure precise synehronization of 
the load earriers of a conveyor or elevator with 
the operation of the -loadin and un]oading 
mechanisms for the several stations and with 
switch operating rimer elements, as more fully 
described and pointed out in-the following spec- 
iflcation .and claires. 

(CI. 198--38) 
2 
By he present  ivention we educe the num- 
ber o parts and circuits required fo insure 
proper timing of the several loading opérations 
vith the unloading operations at the seleeted 
 receiving stations, for-conveyors or elvators-hav- 
ing large numbers of despatching and receiving 
stations 
T1OEe invention Will b,e best understood by ref- 
ference to the aceompanying drawirgs which 
illustrate, by way of. example and not for the 
purpose of; limitation, a preferred embodiment 
of out invention wherein a conveYor or eleva- 
tor is adapted to receive oad units from and 
deliver-such _units to any selected station or 
floor under control of selector switches loçated 
at the several floors, the conveyor being of the 
type having an endless chain to which is at- 
tached - at suitabte, intervatsqoad caoEiers adapted 
to receive toad units or boxes from the several 
]óading stations- and to be unloaded ai arious 
setected floors or stations-by unloding mech- 
a-noEsms. 
leferring- fo he dravings.: 
Fi.gure 1. is a digrammatic ele.vational view 
'2-5 showi-ng the conveyor and the driving connec- 
tions with our, improved- rimer; 
Fig. 2 is a somew-hat-diaTammatic upPer end 
view .of-theconveyor and connections, with the 
-rimer.; 
0 Fig.  is-a horizontal ,sectional view through 
the rimer taken approximteïy I on the line 3 
Fi. 4 is a vertical sectional view through .the 
timer-tken on thtine @ of.Fig. :2 and with 
S a number of  the düpli.eaté parts omitted for 
clearness; 
Eig. 5 is a. ragmentary.sectional view through 
one of .the-rimer units taken on the line -- of 
4{) Fig. 6 is a top plan view showing one of the 
uml0adswitches-and the Suport therefor,; 
Fig. ? is  sidëelevationaI view of .one ofthe 
unload switches and sh0wing a portion of the ad- 
lacent rimer uzit and one of .the awitch actuat- 
4 in elements in retrated, positi0n 
lig Sis n nd view oï. tvo of the switch con- 
tact plates or the rimer unloading swithes; 
tig. 9- is-a front elevatïonl viev of the switch 
cptact plates; 
{} -Fig, t0 is. a -fragnïenavy part elevational iew 
and part vertica-1 sectional Few showing one of 
the flxed cams-fór retract!ng the switch actu- 
ati-ng elements of thetimer, together with,a OErg- 
mentary portion of ,a-rimer unit-;. - ' 
$$ Fig. 11 isa- horizontal sectîonl dev throgh 
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the conveyor frame and showing the Ioading and 
unloading mechanisms ai one of the floors or 
stations; 
Fig. 12 is a side elevational view o the Ioading 
mechanism ai one of the stations and with por- 
tions of the guide walls and certain ïrame mem- 
bers cut away fo show parts otherwise concealed; 
Fig. 13 is a part side elevational view and part 
vertical sectional view showing the unloading 
mechanism atone of the receiving stations; 
Fig. 14 is an elevational view of the loading 
and unloading mechanism looking in the direc- 
tion indicated by the line J4--|4 of Fig. 11; 
Fig. 15 is a somewhat diagrammatic side ele- 
vational view showing one of the loading mech- 15 
anîsms in conveyor loading position; 
Fig. 16 is a similar side elevational view show- 
ing one of the unloading mechanisms in extended 
or conveyor unloading position; 
Fig. 17 is a wiring diagram showing, in detail, 20 
the circuits under control of the selector switches 
of two typîcal stations, together with the tinaer 
loading circuits for a system having six despatch- 
ing stations; 
Fig. 18 is a wiring diagram showing a suitable 25 
arrangement of rimer actuated unload switches 
together with the unload circuits for two typical 
stations and automatically operated controls and 
circuits for the loading mechanism for the saine 
stations, and 0 
Figs. 19 and 20 are detail front and side views 
respectively of one of the loading rime starter 
switches. 
As indicated in Fig. 1, the conveyor has a ver- 
tically elongated îrame indicated generally by 
the nunaeral 2{} extending from the basement 
up through openings in the several floors 22 and 
23 of the building, the floor 23 being the top floor 
on which suitable mechanism for actuating the 
conveyor and connecting it to the rimer are 40 
mounted. Any desired number of intermediate 
floors or stations may be provided with despatch- 
ing and receiving mechanism under control of 
a suitable number of rimer units. An endless 
conveyor chain 24 is suspended from a sprocket 
wheel 25 at the upper end of the ïrame 2{} and 
this sprocket wheel may be driven by an electric 
motor 26 through suitable speed reducing gearing 
in a housing 27 and through sprocket wheels upon 
which a chain 288 is trained for tirning a main 50 
shaft 29 upon which the sprocket wheeI 25 is 
flxed. Out improved rimer, indîcated generally 
by the numeral 3{, may be actuated continuously 
in timed relation to the conveyor by suitable con- 
nections with the shaït 288, the connections in- 55 
cluding sprocket wheels and a chain 3| for driv- 
ing a shaït 32 and a worm 33 flxed on the shaït 
32 and arranged to drive a worm wheel 34 fixed 
on the upper end of a vertical rimer shaft 35. 
Load carriers indicated generally by the nu- 60 
meral 36, and best shown in Figs. 2, 11, 15 and 
16, are mounted at suitable intervals on the con- 
veyor chain 24, each carrier being suspended 
ïrom a pin 37 and having a guide follet 
adapted fo travel between guide channels 3 65 
(Fig. 11) of the elevator ïrame. The lower end 
of each load carrier is provided with a guide 
wheel 4{} which travels between guide channels 
| of the elevator ïrame. In order to retain the 
load carriers -6 in upright position continuously 70 
as they are moved along the path deternained by 
the chain-supporting sprocket 25 and idler 
sprocket wheel 2 at the lower end of the con- 
veyor, notched disks 3 and  are provided near 
the upper and lower ends espectively of the 75 

ïrame for engagement with the guide wheels 88 
during the reversal of the direction of travel of 
the carriers ai the upper and lower ends of the 
conveyor. The upper notched disk 3 is driven 
in timed 'elatior and ai a peripheral speed equal 
fo that of the chain 2 bY suitable connection 
with the shaft 2 88, including spr0cket wheels flxed 
respectively on the shaït 288 and on an axial 
shaft supporting the disk 43, these sprocket 
wheels being connected by a chain 45 (Fig. 2). 
The lower notched disk  is similarly driver by 
connections with a shaft 46 supporting the chair 
guide sprocket wheel 42 near the lower end of 
the conveyor frame. Further detafls of a con- 
veyor simflar to that illustrated and described 
herein are described in Patent No. 1,919,934 fo 
William T. Donaldson, dated July 5, 1933. 
Each of the cam'iers 36 bas a pair of hori- 
zontally extending a'ms 7 adapted to support 
load units, e. g., boxes 88 which fit between a 
pair of low side wall members 9 rnounted on each 
ca.rrier 36. Stops 5{} project upward ïrom the 
back of each carrier for engagement with one 
end wall of the box 88 and fingers 5| project up- 
ward from the front ends of the carrier amas 4] 
to confine the boxes against accidental displace- 
ment fo the front side of the conveyor. Each 
carrier is also provided With a follet 52 which 
projects ïrona the front end of one of the mms 7 
for actuating one of the electric control switches 
provided for each loading station, as hereinafter 
described. In operation, the conveyor chain 2 
may be continuously driven to naovea succession 
of the load carriers 3 upwardly adjacent to a 
series of despatching or loading stations, indicated 
generally by the numeral 53, and downwardly 
adjacent to a series of receiving or unloadirg 
stations indicated generally by the numeral 5. 
Details of the loading mechanism at each of 
the despatching or loading stations 3 are best 
shown in Figs. 11, lP, and 14, this mechanism being 
duplicated at the several despatching stations. 
Each loading mechanism comprises a carriage 55 
having anti-friction rollers 56 supporting it on 
rafls 57 and movable to carry the boxes 45 into 
the path of the ascending carriers 3. The car- 
riage 55 is biased toward ]oading position by 
weight actuated mechanism including a pair of 
weights 53 suspended frona cables 59, each con- 
nected to the carriage 56, the cables being trained 
over rollers 6. Movement of the carriage to 
and h'om extended or loading position is con- 
trolled through suitable connections with a cana 
6! which is continuously operated in timed re- 
lation to the conveyor chain .24 by naeans of a 
large sprocket wheel 62 engaging one of the 
reaches of the chain 24 a.nd operating a shaft 
63 which is connected by beveled gears 64 fo a 
shaft 65 upon which the cam 6! is fixed. The 
periphery of the cam 6! engages a follet carried 
by a lever 66 and the free end oî this lever is 
provided with a pu]ley 6 upon which is trained 
a cable 68. One end of this cable is anchored on 
the supporting frame of the loading sta.tion and 
the other end is connected to a bracket 688 de- 
pending from the carriage 56. 
Electrically energizable naeans comprising a 
solenoid ]88 arranged fo operate a latch lever 7| 
are provided to releasably hold the carriage 55 in 
retracted position. Latch lever 7! is pivoted ai 
72 on a suitable flxed bracket and is engageable 
with a bracket 73 depending ïrom the carriage 
5. A pair of elevated amas  are provided on 
the carriage 65 to support the load units or boxes 
48. These arms extend hoçizontally and their 
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outer end portions are retracted beneath a load- 
ing platform 75 when the carriage is in its re- 
tracted position. Sheet metal sidewalls 78 are 
adapted to guide the boxes 48 to loading position 
on the arms 74. 
Among the e!ectric controls for the loading 
mechanism ai each despatching station is a nor- 
mally open switch 77 which is operatively con- 
nected to an arm 78 adapted to be actuated to 
close the switch 77 when a box 48 is placed in 
proper position for loading on the arms 74. 
Another e!ectric loading control comprises a nor- 
mally open switch 79 which is adapted to be 
closed momentarily upon movement of the car- 
riage 05 to conveyor loading position. The 
switch 79 is provided with an upwardly extend- 
ing arm 80 which is spring biased to normally 
retain the switch open and carries at its upper 
end a cam 8 which is spring biased toward up- 
wardly extended position. The cam nomally 
projects in the path of a pendant bracket 82 
mounted on the carriage SS. As best shown in 
Figs. 19 and 20, a pivot ph 80 supports the 
cam 8 on the arm 89 and a stop lug  pre- 
vents the turning of the cam durinn the forward 
movement of the carriage. By this construction, 
the switch 79 is closed momentarily du.ring the 
travel of the carriage  toward loading position 
and the cam 8  is retracted downward against the 
bias of a spring 8 as the carriage  is returned 
toits retracted position, without again closin the 
sv¢itch 79. Ech loading station is further pro- 
vided with a pair of fixed side wall members 84 
extending along opposite sides of the path of 
the load camïers 6. 
Unloading mechanism for each of the receivir 
stations is best shown in Figs. 11, 13 and 14. Each 
of these stations has a follet supported carriage, 
indicated generally by the numeral 85, movable 
along suitable rails  which are so inclined as 
to cause the load units tobe deposited on the sta- 
tion rollers when the carriage is retracted. A 
pair of weighed cables 87 bias the carriage  
toward an extended position in the path of the 
load units 48 carried by the conveyor and more- 
ment of this carriage to and from extended po- 
sition is under control of a cam 88 fixed on the 
shaft 65. As hereinbefore indicated, shaft  is 
operated in timed relation to the conveyor chain 
4. As best shown in Fig. 14, the driving connec- 
tions for the cam 85 are common fo those for 
cam 6 of the loading nechanism located at the 
saine fioor and cam 88 is operatively connected 
to the carriage 85 by mechanism similar fo that 
hereinbefore described with reference fo the 
loading station. Latch mecharàsm forïeleasably 
retaining the carriage 80 in retracted position 
comprises a solenoid actuated latch lever 9 piv- 
otally supported on a pin . and arranged tobe 
actuated to carriage release position upon the 
energization of a solenoid 90. The pin 9 is sup- 
pored on a suitab!e bracket fixed on the station 
frame. 
To receive and support the boxes 48, individ- 
ually, the carriage $ is provided with a pair of 
elevated amas 92 which are adapted to be ex- 
tended, as in Fig. 16, and to be retracted, as in 
Fig. 13, to carry a box from the conveyor to a 
series of anti-friction wheels 98 of the xed re- 
ceiving station. Each of the arms 9 bas an up- 
wardly bent forward end 94 adapted to engage 
the boxes as they are removed from the cònveyor. 
Bòxes removed by the carriage 8S from the main 
conveyor or elevator are delivered by gravity 
from the wheels 9.toa receiving.stàtïon conveyor 

9 .having a series .of .roi.lors .96 adaptl .to reeeiVe 
and support a number.of [th boxes 
veyor  extends above a platfOm 7 and a sup- 
porting frame 9 for .the azms 92 is retracted 
 .beneath the platform 97 when the carriage 8 is 
moved to the retracted position shown in Figs. 
and 13..Each receiving station-is further pro- 
vided with side wall members 98 adapted to guid 
ttie boxes 4 as they are wïthdrawn îrom tlle con- 
10 Veyor and side wll membrs 99 are disposed in 
continuation of the members 98 to guide load 
units or boxes 48 as they are moved along the 
main conveyor and as .they are. unloaded ;to the 
receiving station. The unloading mechanism 
15 hereinbefore.described-may be duplicated at-each 
of the sevral reCeiving stations. 
.As indicted in Fis. it and 16, sn electric 
switch 8 is Pzovided with an arm 8 which 
is located a predetermined distsnce above the 
20 unloading station and vith the arm 0 in the 
path of the descending carriers 8 approaching 
the station. This szitch is.normallyopen.and is 
c!osed momentarily when. the arm -8 Es ac- 
tuated by a descending carrier. Switch 98 is 
2 included in an electric circui.t which also includes 
the unloading solenoid 98 of the associated un- 
loading meclanism. FEach unloading station 
may be provided with a similar sitch :98 for 
controlling the energization of the local solenoid 
0 98, to thereby control the exact time of the 
starting of the unloading carriage 8 teward con- 
veyor unloading position. 
Additional switches are arranged to be ac- 
tuated by ascending .carriers upon their ap- 
85 proach to the several loadng stations for the 
purpos of distinguishing between approaching 
10aded and empty carriers and to coordinate the 
start of each loading operation with the con- 
veyor operation. Switches 8 and 8-, shown 
40 in Figs. 14 and 15, are provided for this purpose. 
The switch 9 is normally open and is provided 
with an arm 0 « which is arranged tobe ac- 
tuated to close the switch momentarily when 
engaged by a follet 5- of a passing carriage . 
4 The switch 92 Is normally closed and is opened 
when actuaed by contact with a box 4 carried 
by an ascending load carrier. As hereinafter 
more fully described, the switches 9 , 92 and 
77 are in electrical series in a circuit which iri- 
Se cludes the solenoid 7 of the associated loading 
station. 
Timer construction 
Our improved timer, indicated generaily by 
the numeral fl is enclosed in a substantially 
 cylindrical casing   (Figs. 3 and 4). As herein- 
before indicated, the vertical rimer shaft $ is 
continuously driven during the operation of the 
conveyor at a speed which is proportional fo the 
speed of the conveyor chain 24. Fixed on the 
0 shaft 30 in spaced relation one to .anotlier are a 
plurality of timing devices comprising wheels 
94, 9, 8 and 7, each of which carries a 
multiplicity of switch actuating elements com- 
prising pins 98 which are independently mov- 
 able from an upwardly retracted position to a 
downwardly extended position. The lower end 
portion of each pin 8 carries a roller 9 for 
actuating the switches hereinaftm" described 
when the pin and follet are in dowmvardly ex- 
7 tended positions. As shown in detafl in Fig. 5, 
each pin  is provided with a sprinn actuated 
detent ball   8 which enages the pin in a recess 
therein to normally retain the pin in the up- 
wardly retracted position shown in fUll lines in 
 Fig. 5..The several wheels9'i97-are:similarly 
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constructed and each carries the same number 
of pins 198 paced apart circumferentialIy of the 
wheeIs equal distances. 
Mounted adjacent fo the peripheries of the 
wheels 104--10 are vertical selies of levers III 
adapted to actuate the pins 190 of the several 
vertical rows and each of the levers Ill is 
adapted fo be actuated by eIectrically energiz- 
able means comprising a soIenoid Il2. A ver- 
tical series of the levers l I I with their actuating 
solenoids Il2 is provided for each loading sta- 
tion and the several series oï levers I I I are spaced 
along the circular path of fraye1 oï the pins 
distances which are approximateIy proportionaI 
to the spacing along the path of the conveyor of 
the several loading stations. In the particular 
arrangement shown in Fig. 3, the pin actuating 
levers I I I and their actuating soIenoids I 12 are 
mounted in vertical series of ïour each on fixed 
vertically extending angle bars and the several 
series are designated respectiveiy BL, IL, 2L, 
4L and 5L, representing suitable control elements 
for a building having despatching stations for a 
basement floor and each of rive other floors. In 
Fig. 4 ordy one vertical series of the pin actuat- 
ing loyers I I I and solenoids 112 are shown, this 
series being designated BL. The other series oï 
pin actuating loyers and solenoids have been 
omitted from Fig. 4 for clearness. For like ton- 
sons a large manber of dupIicate sers of pins 
and ai1 except one series of the unload switches 
present]y fo be described bave been omitted from 
lig. 4. 
The severaI timing devices comprising wheels 
194--1 are rotated in the direction indicated 
by an arrow in Fig. 3 and spaced circzunferen- 
tia]ly of thes wheels from the loading solenoids 
are vmoEical series of unloading switches 
113, the several series being designated as 
U, U, 4U and SU. Each series comprises four 
unloading switches mounted on a vertica]ly ex- 
tending angle bar and severally arranged fo be 
actuated by the rollers 199 carried by the wheeis 
194--19. Each of the switches I I is normalIy 
open and has a contact plate I I fixed on the 
upper end portion of a switch actuating arm I 
and each of the switches I I$ is normally closed 
and carries a longer contact plate I I on the 
upper end of ifs actuating arm. As shown in 
Figs. 8 and 9, the contact plates  I are shorter 
circumferentiaHy of the rimer wheels than the 
plates 116. The four. contact plates of the same 
series are aligned vertica]Iy below the peripheris 
of the wheeis f l}4--10 respectively and the ver- 
tical conter lines of the plates  I  and I 16 of the 
several series lU--SU are spaced apart circum- 
ferentially of the rimer wheels distances which 
are approximately proportional to the spacing 
along the conveyor of the several unloading mech- 
anisms af floors I, 2, , 4 and  from the Ioading 
mechanisms af these floors. 
In order to retract uPward!y ail downwardly 
exended pins 108 at the end of each cycle of 
operation of the wheels |0--10, I provide a ver- 
tical series of flxed cams IlS. Each cam I I is 
supported on a bracket 8 which is rigidly 
mounted on a vertically extending angle bar Il 
in such position as to cause the inclined upper 
surface of each cam fo extend in an arc at such 
an elevation as fo be engaged b,y the Iower ends 
of the pins 198 and to force each extended pin 
upward toits retracted position. 
In operation the severaI rimer wheels 194--1 
are rotated in uuison. Enerzation of the sev- 
eral solenoids I 12 of each vertical series is under 

8 
control of a group of manually operable selec- 
for switches af one of the despatching stations. 
For example, as hereinafter more fu]ly pointed 
out, the selector switches at floor I of the bufld- 
5 ing are arranged in circuits fo severaIly energize 
one or more of the solenoids of series IL and 
other groups of seIector switches located respec- 
tiveIy af the basement floor, second, third, fourth 
and flfth floors are provided to control the en- 
10 ergization of the solenoids of series BL, L, 
4L and 5L respectiveIy. The unloading switches 
! $ and I |3 of each vertical series are incIuded 
in series in a circuit which also includes the un- 
loading switch H}9 and solenoid 9} of an asso- 
15 ciated receiving station. 
"Selecor awches and crcuits 
Two grou_ps of manually operable selector 
switches are shown in the wiring diagram, Fig. 
2(} lï. Each group is adapted to control the de- 
livery oï Ioad units fo six receiving stations 
cated at the several floors of the building and 
the severaI switches of each group are indicated 
respectively by the reference characters B, I, , 
25 4 and 5. Current is supplied fo the several 
branch circuits from supply lines 6 and 6a. The 
setector switches are preferably push button 
switches which are normally in the positions 
dicated in Fg. 17 wherein a number of branch 
30 circuits extending from the current supply line 
6 and inctuding branch circuit condnctors , 8, 
and 19 are open. Each of these switches is pref- 
erably of the type which, when closed, maintains 
contact until released by the closing of another 
35 switch of the same group. For example, switch 
B when moved from ifs normal open position 
shown toa closed position causes the closing of 
a circuit from a branch of the line 6 to each of 
branch conductors Il and I. and the switch is 
40 locked in this closed position until one of the 
other switches of the same group is closed, where- 
upon switch B is re!eased fo open position. Each 
of the other switches I-- operate in a similar 
manner fo control dïfferent combinations of 
45 branch circuits, including selected combinations 
of t-he conductors 7-- 10. 
The rime of closing of the branch circuits for 
each despatching station including the conduc- 
tors , 8, 0 and l{} is under control of a switch 
} and a four-pole relay for the same station, this 
relay having a coil 13 and armature actuated 
spring contacts 14 adapted fo simultaneousty 
close one side of the several circuits including the 
solenoids Il 2 of the same series. The closing of 
5 the other side of the circuit ïor the so]enoids I 
of a series is also under controI of the switch 
for the same series and a four-pole relay hav- 
ing a coil 15 and armature actuated spring con- 
tacts I. Each circuit under controI of a switch 
{} ]8 also includes a conductor I extending fo the 
supply line a, branches Ia and I ïb extending fo 
terminals of the relay coils  and 5 respec- 
tively, and a conductor l0 connected fo line 
and having branches Ia sïd ISb extending fo 
 terminals of the relay colis 13 and 15 respec- 
tively. If will be evident from Fig. 17 that only 
two of the groups of manually operable switches 
are shown with the complete circuits under con- 
fro1 thereof, the particular groups illustrated be- 
{} ing those for the flrst and flfth floor despatching 
stations. The selector switches and c'cuits for 
the other despatching stations are similar fo 
those shown in detail. The several series of sole- 
noids 112 designated respectively BL, IL, L, 3L, 
? L and 5L are thus under control of the several 
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switches ]9 and four-pole relays the coils of 
which are energized when a switch 9 is closed. 
Each of the selector switches B, I, 2, 3, 4 and 
 is operative through a different combination 
of branch circuits including selected conductors 
7, 8, 9 and 0 to energize different combinations 
of the solenoids  2 of the series associated with 
the particular despatching station. For example, 
as indicated in Fig. 17, upon the closing of push 
button switch | at any despatching station cur- 
rent is supplied from line 8 to conductors 
and 7, as one ,branch circuit, and to conductor 
9, back contact of switch 5 and movable ele- 
ment of switch 5 which is continuously con- 
nected to conductor 9, as a second branch cir- 
cuit. Thus when switch , associated with floor 
 is actuated to closed position and the load- 
g carriage at floor 5 closes switch 79, as here- 
inbefore described, relays 3 and  associated 
with series L of solenoids 2 are energized, 
with the resu!t that solenoids   in circuit with 
conductors ] and 9 resp»ctively are energized. 
These are the lowermost and second from top 
solenoids of series L. In a simflar manner, 
upon the closing of selector switch  associated 
with the loading mechanism of floor , followed 
by the closing of switch 79 for the same floor, 
current is supplied through conductors 7 and 
0 to energize the top and bottom solenoids 
of series L. With the other branch circuits 
arranged as shown in Fig..Y/, upon the closing 
of switches $ and ]9 of any despatching station, 
the top and third from top solenoids  2 of the 
series associated with the local despatching sta- 
tion will be energized. To send a load unit to 
floor 4, switches  and 70 of any floor may be 
closed thereby causing the energization of the 
third and fourth from the top solenoids  2 of 
the series associated with the despatching floers. 
Upon the closing of switch  followed by the 
closing of switch 70 of the same floor the second 
and third from top solenoids { 2 of the appro- 
priate series will be energized. 
Unloaging circuit 
Referring particuiarly to Fig. 18, which shows 
in detail a suitable arrangement of unloading 
switches operated by the rimer, the several series 
of unloading switches are indicated in vertical 
columus designated U, 2U, 3U, U and U re- 
spectively. It will be noted that unloading 
switches 3 of each series are normally open 
and that each of the switches 13a is normally 
closed. Each of the normalty closed switches 
 3a is provided with one of the longer contact 
plates $ and each of .the normally open 
switches  3 is provided with one of the shorter 
contact plates . The several series of un- 
loading switches are included in paralel circuits 
having a common, current supply .conducter 
extending to line 5 and each circuit includes a 
conductor 0b extending to one terminal of the 
unloading switch }{} for the associated unload- 
ing mechanism and suitable circuit connections 
whereby the unlosJding soienoid 90 for the 
lected receiving station may be energized upon 
the closing ofthe switch $} thereof during the 
period when the same circuit is closed af the 
switches 3 and a, this circuit including a 
branch à of current supply line a. 
Complete unloading circuits for the flrst and 
fifth floor stations are shown in Fig. 18 and it 
will be understood that these circvits are dupli- 
cated for the uhloading mechanisms of the sec- 
ond, third and fourth floors. The unloading 
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mechanism for another floor, e. g. the basement, 
may be of the flxed rake-offtype and where such 
mechanism is provided itis unnecessary to pro- 
vide an electrically controlled unloading mecha- 
5 nism at the receiving station. 
Auomac loading conrols and circuits 
As further shown in Fig. 18, each loading sole- 
noid "0 is in series with the switches 77,  
and 2. Vv-hen a load unit or ,box 40 is placed 
in proper position on the loading carriage  of 
the station, the s-tch ] is closed. Thereafter, 
the switch 0 associated with the same load- 
ing station is closed by an approaching empty 
15 load carriez" fo thereby energize the latch operat- 
ing solenoid 7, the switch {}2 being normally 
closed but being opened upon the approach of 
a loaded carrier. Suitabie loading circuits fór 
the 'first and flfth floor stations are fllustrated 
20 and it will be understood that these circuits are 
duplicated fbr each of the loading mechanisms 
at the second, .i]ird and fourth floors and other 
despatching stations. 
Oçeraïon 
5 
With the conveyor and rimer in operation the 
carriages $$ are in continuons motion along a 
path determined by the chain 24 ard thè :rimer 
wheels l]g---}7-ae in continuous reltively 
ô slow and synehronized rotary motion. Load 
units orboxes 41] may .be despatched from any 
floor or despatching station and sent to any roc 
ceiving or unloding station under contrbl oî 
the selector switches at the despatclïing stations. 
5 An operator desiring to send a box 40 from the 
flrst floor to the fifth fl0or, .for èxamplë, merèly 
closes switch  at the flrst floör nd then places 
the .box in the loading position betweën the .walls 
70 where if tests on the arms 74 and deprësses 
4O switch arm  thereby closing thenormall:, opèn 
switch 7,. The flrSt empty ascending carriage 
38 that reaches the switch  will close this 
normally open switch and thereby complote the 
circuit including the loading solenoid 7{} of-the 
45 local station. If, however, the ascending carrier 
$ bas been previously loaded from a lower floor, 
the box 3 on the carrier will engage the switch 
arm 2a and open the normally closed switch 
2 beore the wheel on this particular caier 
50 30 makes contact with the arm of switch . 
Since the switches }, !2 and 77 are in series, 
the opening of switch.2 wfll prevent the sole- 
noid 0 from being energized and the loading 
carriage will not be released to position for load- 
55 ing the box when the approaching carrier 3 
bas previously been loaded. 
Upon the closing of the circuit including the 
latch operating solenoid-} of the local station, 
the loaded carriage  is actuated by the weights 
ôo , under control of the cam , toward loading 
position. At this rime, itis necessary to. actuate 
a selected combination of rimer pins |}0 which 
determine the destination of the parti_cular toad 
unit. If the load unit on carriage  is tò be 
65 sent te the flfth floor, from the first fieor» as in 
the example mentioned, the closing of:the sec 
lector switch  at the flrst floor will eause, upon 
the closing of switch 79, the-energization of the 
second and third soienoids 12 f seres L 
7O through the circuits including the conductors 
$ and . This occurs at the instant switch 70 
is closed by engagement .of the moving .c.arr!age 
member 2 with the cam $! of switch ]. The 
circuits thus closed momentarily include :the. re- 
75 lay $ of the local loading station and.the retay 

10 



2,601915 

11. 
! S whlch closes the four branch circuits, includ- 
ing the selected series of solenoids I 2. These 
relays prevent feed back and resultant uncer- 
tainties of operation due fo the fact that each 
selector switch remains closed until such time 
as another switch of the same group is actuated 
fo closed position. Upon energization of the 
selected solenoids I  2, the solenoid operated levers 
l force down the selected pins 108 to their 
switch operating positions. 
After closing the switch 79 the loaded car- 
riage S8 continues fo ifs extended position in- 
dicated in Fig. 15 and immediately thereafter 
the ascending empty carrier 36 picks up the box 
46 and conveys it to ifs selected destination. 
Since the cam 61 is continuously rotating in 
timed relation fo the conveyor chain 24, this cam 
causes the carriage S8 to be returned fo ifs nor- 
mally retracted position upon removal of the 
load unit or box 48 by the ascending carriage 3{}. 
During the period of rime required to carry the 
box 46 from the despatching station to the se- 
tected receiving station, rimer wheels 
will bave rotated through an arc such as fo bring 
the downwardly extended pins I 6 of the selected 
series fo a position where they contact the plates 
 8 of a plurality of the switches 3. As will 
be evident from Fig. 18, in order fo actuate the 
unloading mechanism for the fifth fioor, itis 
necessary fo close the second and third switches 
13 of series SU whila retaining the normally 
closed switches 3a of the same series closed. 
In the example assumed, the normally open 
switches 3 are closed simultaneously by the 
downwardly extended pins 1{}8 carried by rimer 
wheels {}8 and {}S. These unloading switches 
are closed just belote the loaded carriage reaches 
the unloading switch I{} of the selected un- 
loading station and the switches 3 are held 
closed for a sufficient period of rime for the 
switch  fo be closed af the precise moment 
when the cam 66 of the unloading station is in 
position fo allow the carriage 68 to more fo 
extended loading position. Upon the closing of 
the switch 16{}, the solenoid 9{} is energized and 
operates the latch 69 fo release the carrlage 68. 
Thereupon, the carriage moves in and the box 
46 is deposited on the arms 92 of the selected 
unloading station. The carriage 88 is thon re- 
tracted by operation of the cam .68, fo thereby 
deliver the box fo the receiving conveyor 
By providing one or more norrnally closed 
switches   3« in each series of unloading switches, 
we insure against errors in the selection of the 
several unloading stations where particular load 
units are fo be delivered. For example, with 
the open and closed switch arrangement of series 
SU, in the event that pins 16, other than those 
carried by whee]s IS and {}S and in a common 
vertical row, are in the downwardly projectlng 
position one or more of the normally closed 
switches I 3« will be opened as the wheels carry 
the Pins to position where their rollers 109 en- 
gage the switch plates  18 and  
The contact plates 6 of the switches 
being longer than the plates   S of the switches 
 3 wlll cause the circuit to be hetd open during 
the perlod of closing of the switches 113 of the 
same series, thereby preventing the erroneous 
closing of the loading circuit for fioor rive. The 
arrangement of the normally open switches II 
and normally closed switches 113 in each series 
difers from the arrangement in alt other series 
JU--SU. 
In order to automaticatly close the normally 
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open switches 113 of each series at the proper 
rime, various combinations of the pins 166 car- 
ried by the several wheels 184--7 are pro« 
jected downward by operation of the solenoids 
5 | 2 of the several series BL, L--SL and the sec 
lection of the particular combinations of pins 
6 tobe rendered operative is under control of 
the selector switches, each af which is operative 
through branch circuits fo energizi a different 
10 combination of the solenoids 12 of each series. 
By providing four timing devices comprising 
the wheels 84--! 07 and associated loadini sole- 
noids and unloading switches, we make it pos- 
sible fo select any one of a number up to fifteen 
15 receiving stations from any of sixtien dispatch- 
ing stations, with one receiving station provided 
with flxed unloading mechanism or a load rake- 
off device so that the load units are hot recir- 
culated by the conveyor. 
20 In some installations itis important to prevent 
the simultaneous loading of a plurality of the 
carriers 36 af two or more stations. This may 
occur, in the absence of the switches ]9 and the 
several relays 13 controlled thereby, where the 
25 distance between certain floors or despatching 
stations is equal fo an integral multiple of the 
spacing of the load carriers 38 along the conveyor. 
Errors in selection of the receiving stations would 
occur, in the absence of the switches ]9 and re- 
S0 lays, if a conveyor load carrier should close switch 
 af one fioor at the saine rime that another 
carrier closes switch  at another floor. In 
order fo avoid this and a]so fo avoid variations 
in the synchronization of the several loading sta- 
35 tion cams S, the several switches ]9 may be 
varionsly positioned in relation fo the path of 
travel of the loading carriagis S8 so that no two 
of these switches, which control the timing of 
the energization of the solenoids |2, will be 
40 closed af the same instant by the loading mecha- 
nisms. 
For the particular installation illustrated, by 
way of example, in the drawings there are six 
stations fo which load units may be selectively 
4 delivered from any of six despatching stations. 
For such an installation nineteen of the load 
carriers 3S may be spaced equally one from an- 
other along the chain 24 af intervals of 121½ 
inchs longitudinally of the chain and each of 
0 the rimer wheels 4] may be provided with 
thirty-one switch actuating pins }6 equally 
spaced so that each pin travels .2464734 inch or 
approximately one-quarter inch circumferentially 
of the wheel carrying if for each one foot of travel 
 of the conveyor chain 24. Thus each of the 
wheels 4--] may turn % of a revolution for 
each complote cycle of movement of the chain 
24. With such synchronization, the several pin 
actuating miibirs    and switch contact plates 
60 S and 16 may be so located as to inspire the 
desired positioning of all pins 8 in relation 
to the loading rime control switches ]9 and 
loading switches  3,  
The present invention is hot limited to any 
6 specific number of timing wheels, load carriers 
or despatching and receiving stations and the 
controls and rimer may be readily adapted for 
operation with a considerably larger or smatler 
number of despatching and receiving stations. 
70 Having described our invention, what we claim 
as new and dsire fo protect by Letters Patent is: 
1. For a power actuated conveyor movable along 
a determined path and having a pluratity of des- 
patching stations and a plurality of receiving sta- 
? tions spaced atong said Dath and provided respec- 
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tively v«ith mêchanism for loading units on and 
unloading them from said conveyor ar improved 
control and rimer for the seveal loading and 
unloading mechanisms comprising a plurality of 
timing devices operated in unison and in timed 
relation fo said conveyor and each carrying a 
series of switch elements which are movable in- 
dividually te and frein operative position, a series 
of actuating members for the switch elements of 
each series equal-in number te the number of 10 
despatching stations and spaced along the path 
of travel of said switch elements distances which 
are approximately proportional te the spacing 
of the several desatching stàtions a.iong -said 
conveyor, electrically energizable meen]s:for-sever- 15 
ally operating-said :actuting merr-bers,, a group 
of manuatly operabte :selector switches associated 
with each of said despatching stations for-select- 
ing the -receiving Station te-which any load unit 
is fo be delivered, a .plurality of branch circuits «0 
under control of each,of certain of the individual 
selector switches of each group, said branch cir- 
cuits severally including the electrical!y ener- 
gizable means for actuating switch elements car- 
ried by a plurality of said timing devices and 
the several selector switches of each group being 
operative through different combinations of said 
branch circuits to cause the movement of dif- 
feront combinations of said switch elements te 
operative positions, a series of unloading switches 30 
for each of said receiving stations having actuat- 
ing members mounted in positions fo be moved 
by such of said elements as are in operative posi- 
tions, the actuating members for the several un- 
loading switches being spaced along the paths 35 
of said switch elements distances which are ap- 
proximately proportional te the spacing along 
the conveyor of the several receiving stations frein 
the several despatchin stations, circuits severally 
under control of ttoEe several series of unloadin 40 
switches for the respective receiving stations, and 
electrically energizable means included in each 
of said last mentioned circuits îor causing the 
unloading of the conveyor af selected receiving 
stations. 
% An improved control and rimer as defined 
in claire 1 wherein eacl] of the despatching sta- 
tions is provided with a rime starting switch 
adapted te cause the closing of the circuits under 
control of the local manually operable selector 
50 
switches upon movement of the loadin mecha- 
nism of the local despatchin station te loading 
position. 
S. An improved control and rimer as define« 
in claim 1 wherein each of the despatcting sta- 
tions is provided with a rime starting switch 
adapted to cause the closing of the circuits un- 
der control of the local manually operable se- 
lector switches upon movement of the loading 
mechanism of the local despatching station to 60 
loading position, and wherein the several rime 
starting switches are variously located in relation 
to the path er movement of the several loading 
mechanisms whereby fo guard aainst the si- 
multaneous closing of said circuits for two or 
more of the despatching stations. 
4. An improved control and rimer as defined 
in claire 1 wherein a multiple pole relay is pro 
vided îoï closin the several branch circuits 
der control of each group of manually oprab!e 
selector switches and a rime startin switch is 
included in a circuit for energizing said relay, 
said rime startin switch being actuated to close 
said last mentioned circuit upon movement oï the 

t0ating mechasm ofthe local despatching 
tion fo !òading .position. 
5. An improved control and rimer as d_efimed 
in.claire 1 wherein each of saïd circuits severally 
under contr01 of the sewal series of unloading 
switches includes a normally open switch adapt- 
ed fo h  ctosed by operation, of a mCmber located 
eng the paçh er the conveor and acfuated to 
closed poAen upon the approach of a load fo 
the local receiAng station whereby fo fix fhe ex- 
act timing of the unloading operation. 
6. An impreved cnol and rimer s defined 
 in claim 1 in wch sàid series of unloading 
ifiches or .each of th receir stations com 
prises a numbm -oï s.withes equal in number to 
the nU»er of timg .devices, -said - gctuating 
mea ïor e unloa stches being apted 
to cae all of the s,tchesof the Saine series te 
be closed by operation. of Selected combinations 
of said switch elements. 'Carried .by the several 
timg decs. 
ï... :imprvedcontrot and mer gs deflned 
in cIaim 1 :in which each of s.aid series .of un- 
.loa wches ludes at leaat one switch 
which-iS :normlly cloaed and adapted te be 
opened when actuated by a switch element car- 
ried by one of said ting de.ces and af least 
one stch wch is normally open and adapted 
fo be closed when actuated by a switch element 
carried by another of said timing de.ces. 
8. An improved control and rimer as defined 
in claire 1 in wch each of said series of un- 
loading switches includes af least one switch 
wch is normally closed and adapted to be 
opened when actuated by a stch element car- 
ried by one of said timing de.ces and at least 
one stch wch is normally open and adapted 
te be closed by a switch element carried by 
another of said timing devices, and means for 
causing the normally closed switches of the sev- 
oral series fo dwell in open position during the 
closing of a normally open switch of the saine 
sefies when such normally open and normally 
closed switches are substantially simultaneously 
actuated by switch elements in operave posi- 
tion carried by selected timing devices. 
9. For a power actuated conveyor having a 
multiplicity of spaced load carriers movable 
along a determined path and a pluraHty of des- 
patcng stations and a plurality of receiving 
stations spaced along said path and provided re- 
spectively with mechanism for loading units on 
and unloading them from said load carriers, an 
improved rimer and controls for the several load- 
ing and unloang mechanisms comprising a plu- 
raHty oï spaced parallel timing wheels adapted 
to be rotated in unison and in timed relation fo 
said conveyor and each carrng a series of switch 
elements wch are movable individually fo and 
from operative position, a series of actuating 
members for the switch elements of each series 
equal in number te the number of despatctfing 
stations and spaced along the path of travel of 
the sh elements distances wch are approM- 
mately proportional te the spacing of the several 
65 despatching stations along said conveyor, elec- 
trically energable means for severally operat- 
ing sd actuating members to move selected 
switch elements fo operative positions, a group 
of manualty operable selector stches associated 
ï0 with each of said despatcng stations ïor select- 
. g the receing stations to wch load units are 
te be deHvered, ,branch circuits under control of 
certain of the indual selector switches of each 
group, said ranch circui severally incluoeng the 
electrically energizable means for actuatg 
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switch elements carried by a plurality of said 
timing wheels and the several selector switches 
of each group being operative through different 
combinations of branch circuits to cause the 
movement of different combinations 
switch elements to operative positions, a series of 
unioading switches for each of said receiving sta- 
tions severally provided with actuating members 
disposed in the paths of the switch elements when 
the latter are in oporative positions, the actuating 
members for said unloading switches being spaced 
along said paths distances which are approxim 
mately proportional fo the spacing along the con- 
veyor of the several receiving stations from th5 
several despatching stations, a circuit under con- 15 
trol of the unioading switches of each series and 
electrically energizable means severally included 
in each of said last mentioned circuits for cans- 
Ing the unloading of the conveyor carriers at the 
selected receiving stations. '0 
10. An improved rimer and controls as defmed 
in claire 9 in which each oï said despatching sta- 
tions is provided with a loading control circuit 
including electrically energizable means ïor caus- 
ing the loading mechanism at said station to be 25 
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actuaed fo carrier loading position, a normalty 
open switch adapted tobe closed by the ltacing 
of a load unit in loading position, and a second 
normally open switch adapted tobe closed by an 
approaching empty carrier of the conveyor. 
11. An improved control and rimer as defined 
in claire 9 wherein each of the despatching sta- 
tions is provided with a rime starting switch 
adapted to cause the closing of the circuits under 
control of the local manually operable selector 
switches upon movement of the loading mecha- 
nism of the local despatching station to load- 
ing position and each despatching station is fur- 
ther provided with a loading control circuit in- 
cluding electrically energizable means for caus- 
ing the loading mechanism at said station tobe 
actuated to carrier loading position, a normally 
open switch adapted fo be closed by the placing 
of a load unit in loading position, and a second 
normally open switch adapted fo be closed by an 
approaching empty carrier of the conveyor. 
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